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H1N1 Preventive Health Behaviors in a
University Setting
Rebecca Katz, PhD, MPH; Larissa May, MD, MSPH; Megan Sanza, MPH;
Lindsay Johnston, MPH; Bruno Petinaux, MD
Abstract. Background: When H1N1 emerged in 2009, institutions
of higher education were immediately faced with questions about
how best to protect their community from the virus, yet limited
information existed to help predict student preventive behaviors.
Methods: The authors surveyed students at a large urban univer-
sity in November 2009 to better understand how students perceived
their susceptibility to and the severity of H1N1, which preventive
behaviors they engaged in, and if policies impacted their preventive
health decisions. Results: Preventive health behavior messaging
had a mixed impact on students. Students made simple behavior
changes to protect themselves from H1N1, especially if they per-
ceived a high personal risk of contracting H1N1. Although policies
were instituted to enable students to avoid classes when ill, almost
no student self-isolated for the entire duration of their illness. Con-
clusions: These findings can help inform future decision making in
a university setting to best influence preventive health behaviors.
Keywords: community health, H1N1, health behaviors, health
education
W hen H1N1 emerged in spring 2009, universi-ties and other institutions of higher education(IHE) were immediately faced with questions
about how best to protect their students, faculty, and staff
from the virus. Many institutions, including our own, con-
vened or reconvened task forces in order to plan for the Fall
semester; aiding administrators in decision making around
best practices for infection control, emergency management,
continuity of operations, and communications.1 Preventive
health measures taken by those who were well in an at-
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tempt to prevent infection, and also among those who were
ill to prevent spread of the virus to others, were critical in
addressing this public health emergency. To mitigate the po-
tential consequences of the virus, our university engaged in a
broad communication plan to educate students, their parents,
faculty, and staff about the virus in an attempt to increase
disease prevention behavior. Information was sent out via e-
mail, posted on Web sites, and printed on posters displayed
throughout the campus. The university offered free seasonal
and H1N1 vaccines and put out advisories to students, fac-
ulty, and staff encouraging vaccinations, reminders for hand
washing, use of hand sanitizer, to “cover your cough,” get
rest, eat healthy, and stay hydrated. Hand sanitizer stations
were placed throughout campus, masks were made available
in certain high-traffic areas and offered to ill students, and
phone banks were established to provide medical advice. The
university also provided links for alternative dining options
for those who were ill and revised the excused absence policy
to discourage ill students from attending class.2 Little empiri-
cal data existed, however, to help predict student behaviors or
to inform policy development for promotion of best practices
amongst students for mitigating the effects of the pandemic.
This research attempts to capture student preventive health
behaviors during the H1N1 pandemic and provide data to
inform future decision making regarding influenza prepared-
ness. For our purposes, preventive health measures include
actions taken by those who were well in an attempt to pre-
vent infection, and also among those who were ill to prevent
spread of the virus to others. We assessed the preventive
health behaviors of the overall student body, and specifically
the behaviors of those students in the university population
who became ill with influenza-like illness (ILI), determined
by self-report and defined for this study as a fever or fever-
ishness, with either a cough or sore throat in the absence
of another diagnosis. This definition of ILI is consistent with
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that of the Centers for Disease Control and Prevention (CDC)
during the time of the outbreak, but for the purposes of this
study it was assumed that many students would not have
thermometers, and as such temperature was not specified.
Background
H1N1 emerged in April 2009, was declared a pandemic
in June 2009, and although the pandemic was officially de-
clared over in August 2010, the virus continues to circulate
around the world.3 The burden of the 2009 H1N1 influenza
virus was disproportionate according to age, with many of
the cases in the United States occurring among those un-
der 25 years of age.4 The age distribution of H1N1 deviated
from typical patterns for seasonal influenza strains, and the
2009–2010 influenza season had higher pediatric mortality
(4 times that of the previous 5 seasons) and rates of hos-
pitalizations in children and young adults than in previous
years.5 As a result, pandemic response behaviors are of par-
ticular interest among school-aged populations given their
increased risk of acquiring H1N1 influenza. Close-contact
environments characteristic of IHE, where students live, eat,
and study together, are ideal for influenza transmission. Con-
sequently, the CDC addressed transmission among students
by providing specific clinical and preventive guidance for
both the general student population and health care profes-
sion students for the 2009–2010 academic year.6 These rec-
ommendations focused on pharmaceutical interventions and
nonpharmaceutical interventions for reducing transmission
of H1N1 and other ILI in a university setting.
Pharmaceutical Interventions
Pharmaceutical interventions, primarily vaccination, but
also the use of antivirals, were and are widely counted upon
to mitigate the impact of novel influenza subtypes. These in-
terventions, however, are ultimately only as effective as the
resources and behavioral practices behind them, and these
interventions can have a limited ability to provide rapid pan-
demic containment.7–10 Significant challenges accompanied
the production and distribution of the H1N1 vaccine with
regard to timeliness. Vaccines were initially rationed to pri-
ority groups and did not become available to the general
public until December 2009 in many US locations.11 Addi-
tionally, some polls found trepidation among certain pop-
ulations to receiving the vaccine.12 Other studies, however,
found a willingness among the general population to comply
with vaccination recommendations during the pandemic.13,14
Nonpharmaceutical Interventions
Nonpharmaceutical interventions have the benefit of be-
ing more accepted among at-risk populations, inexpensive,
and readily available, serving as effective primary preven-
tion until other control strategies can be implemented and
sustained.8 As limited data exist on the use of behavioral
interventions in the context of pandemic preparedness and
response, use of generated statistical model predictions and
historical evidence demonstrate that nonpharmaceutical in-
terventions can successfully decrease influenza incidence
with rapid implementation.15,16 Specifically, school closures
and workplace nonattendance during illness are both consid-
ered to lower predicted influenza attack rates among popula-
tions.17
Hand hygiene is perhaps the most well-documented, ef-
fective, and overtly recommended behavioral practice known
to protect the individual and mitigate H1N1 transmis-
sion.8,9,14,17 However, college students have not always re-
sponded to hand-washing campaigns, and an early 2009 study
found limited association between hand-washing practices
and disease rates, though trends did indicate reductions in
upper respiratory symptoms among students who engaged
in increased hand washing.18 Unlike hand hygiene, use of
personal protective equipment (specifically the use of face-
masks) is not overwhelmingly or consistently supported for
the general public, and compliance tends to be lower com-
pared to other preventive behaviors.8,16,18 Specifically, young
people between the ages of 16 and 24 tend to be the least will-
ing to comply with use of a facemask14
Perceived Risk of H1N1
According to the Health Belief Model (HBM), behavior
change, through use of both pharmaceutical and nonpharma-
ceutical intervention, relies upon students believing they are
susceptible to H1N1, that the potential severity of the dis-
ease warrants action, and that the benefits of taking actions
to reduce susceptibility and outweigh any potential barriers.
Once these conditions are met, the students then are influ-
enced by “cues to action,” promoting preventive health be-
haviors to reduce transmission of H1N1.19 As such, compli-
ance with prevention recommendations is directly associated
with higher perceived risk and susceptibility.13,18 Conversely,
gaps in health communication and insufficient knowledge
conveyed regarding key public health risks strongly hinders
the population’s overall capacity to respond to a public health
emergency.
Outreach and Communication
Beginning in the spring of 2009 and continuing throughout
the remaining months of the year, there was intense media
attention paid to the H1N1 virus.20 Articles were written,
much airtime was devoted to the pandemic on the news, and
social media responded in kind with discussion and blogs
devoted to the pandemic threat.21,22∗ The federal government
led by the CDC also engaged in outreach and communica-
tion strategies, by updating in real time the pandemic Web
site (flu.gov). Similarly, local and state health departments
created sites to explain local activity and response.23,24† All
of these actions, from media reports to university messaging,
worked to influence student perception regarding suscepti-
bility and severity of H1N1, attempted to reduce barriers
∗Blogs include: www.spreadofh1n1.com/h1n1-blog; h1n1blog.org;
swinefluh1n1.com; www.riskofswineflu.com/h1n1-blog.
†For example: District of Columbia Department of Health H1N1 Web
page. Available at: Doh.dc.gov/doh/cwp/view,a,1370,q,604320.asp.
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to action through amended class absentee policies, and pro-
vided “cues to action” to encourage students to engage in
preventive health behaviors per the HBM.
Study Objectives
The overarching goals of this study was to determine the
extent to which the student population at a large urban univer-
sity followed recommended (by both CDC and the university)
H1N1 preventive behavioral practices and to try to discern
which precautionary health behaviors were most prominent
and why. The primary study aim was to assess student per-
ceived personal risk with regard to susceptibility and severity
of H1N1, and if that perceived risk affected preventive health
behaviors. The secondary aim was to determine if students
with self-reported ILI took preventive measures to reduce
transmission of the virus. Third, we tried to determine if
university policies and messaging around H1N1 influenced
student behavior.
METHODS
Working with the university Office of Academic Planning,
Institutional Research and Assessment, 5,000 students at our
large research university in the mid-Atlantic region were
randomly selected to receive a secure, internet based survey
via e-mail.‡ These 5,000 students represented approximately
one-quarter of the total student population. The student sam-
ple was proportionally selected across graduate and under-
graduate enrollments as well as years of study. All student
demographics were represented, with the only exclusion cri-
teria being students in the School of Medicine, for which a
separate study was conducted.25 All surveys were distributed
and completed during the first 3 weeks of November 2009.
Respondents were asked to provide general demographic
data, including age, gender, school of study, and living situa-
tion. Specific questions were then aimed at determining their
perceived susceptibility to H1N1, level of concern about the
virus, the specific health behaviors taken in response to the
virus, and experience with university policies around the pan-
demic. Respondents were also asked about whether they had
ILI, and what behaviors they engaged in to reduce transmis-
sion of the virus to the rest of the university community.
Health behaviors listed and assessed in the survey included
self-isolation, hand washing, hand sanitizer use, social dis-
tancing, cough etiquette, disinfection/cleaning of surround-
ings, rearranged furniture to decrease transmission, wearing
a facemask, and prophylaxis medication use. Students were
asked to identify which behaviors they engaged in, in re-
sponse to the H1N1 pandemic, and additionally which they
engaged in during the Fall 2009 school semester specifi-
cally. With regard to risk perception, the survey asked stu-
dents to indicate their overall concern for H1N1, their indi-
vidual risk, and risk of family members as low, moderate,
‡Study design approved with Exempt Status by the George Washington
University Medical Center Institutional Review Board. IRB Approval No.
100930. Informed consent provided by agreement within the survey itself.
high, or extremely high. All students were asked to identify
whether they had any preexisting risk factors for influenza
complications, specified in the survey as asthma or other pul-
monary disorder, cardiovascular disease such as congestive
heart failure, neurologic disorder such as multiple sclerosis,
diabetes, immunosuppression including human immunode-
ficiency virus or the use of immune suppressive medications,
or pregnancy.
For students who had ILI, an additional set of questions
were asked pertaining to the duration of their most recent
episode, whether they sought medical care, and if so, where
they went and what treatment and recommendations they
were given, and if they self-isolated for the recommended
period of time to decrease transmission rates.
All respondents were given the opportunity to provide ad-
ditional comments on the survey. The authors did not have
access to any student names or medical records, and no per-
sonal health information was obtained or available to the
investigators.
RESULTS
Five thousand students were contacted by the university
to complete the survey during the first 3 weeks of November
2009. Of these, approximately 100 did not receive the invi-
tation to complete the survey, as they did not have functional
e-mail addresses. In total, 819 students submitted responses
to the survey (16.7% response rate), although not every stu-
dent responded to every question.
Demographics of Respondents
The population demographics of survey respondents are
described in Table 1. Of the 816 students who identified their
living situation, 570 or approximately 70% lived off campus.
Of the nearly 30% who lived on campus, 221 (88.4%) lived
with roommates, and 6.0% (49) of all respondents lived with
children. With regard to health care access, 737 (90.8%)
of students responded that they had access to primary care,
whereas the remaining 75 (9.2%) who answered this question
said no.
Risk Perception for Susceptibility to and Severity of
H1N1
Over 80% (668) of all respondents identified themselves
as not having any of the documented risk factors for compli-
cations of influenza, including severe influenza, pneumonia,
and death (listed as asthma or other pulmonary disorder, car-
diovascular disease, neurologic disorder, diabetes, immuno-
suppression, or pregnancy). Those reporting close contact
with someone experiencing ILI made up one quarter (201
of the 816 student respondents) of the study population and
another 134 (16.4%) identified more than 1 contact with ILI
(Figure 1). The 481 (58.9%) students indicating they had no
contacts with ILI, however, were almost universally more
likely to self-report preventive behaviors compared to the
students who had at least 1 contact with ILI. As an unex-
pected finding, this remained true for all solicited behaviors
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TABLE 1. Demographics of Survey Respondents by Gender and Age, According to Student Year
Undergraduate
Freshman Sophomore Junior Senior Graduate Total
n % n % n % n % n % n %
Gender
Male 33 12.8 21 8.2 20 7.8 25 9.7 158 61.5 257 32.0
Female 61 11.2 52 9.5 46 8.4 53 9.7 334 61.2 546 68.0
Age
18–23 93 43.3 73 18.0 62 15.3 74 18.2 104 25.6 406 50.2
24–29 1 0.3 0 0.0 4 1.3 5 1.7 276 96.5 286 35.4
>29 1 0.9 0 0.0 0 0.0 0 0.0 115 99.1 116 14.4
Total by year 96 11.9 73 9.0 66 8.2 79 9.8 495 61.2
except self-isolation, which was essentially the same regard-
less of number of contacts. The most prominent differences
in self-reported behaviors were seen in rearranging furniture
to decrease transmission, followed by wearing a facemask
and social distancing, which were all at least 20% higher
among students with no contacts. However, despite both the
number of students indicating contacts with ILI and the ap-
parent increase in behaviors among those with no contacts,
the majority of respondents indicated low to moderate con-
cern for H1N1 infection and low to moderate risk perception
of personal or family member infection. This level of concern
was consistent across age groups and categories of students
(Table 2).
Having a preexisting risk factor for complications of in-
fluenza and more severe illness had little effect on whether
students perceived themselves to be at risk for H1N1.
Each perceived personal risk group (extremely high, high,
moderate, low, and none) had similar percentages of those
FIGURE 1. Proportion of students identifying known contacts with influenza like illness (ILI) (color figure available
online).
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TABLE 2. Relationship Between Personal Risk Perception of Acquiring H1N1 and Preventive Health Behaviors
Self-identified risk of personal H1N1 infection
Extremely high High Moderate Low None
Have you engaged in any of the following
preventive health behaviors in response to
H1N1? (Choose all that apply) n % n % n % n % n %
Total 20 95 355 277 58
Isolated 8 40.0 30 31.6 88 24.79 37 13.360 12 20.69
Washed hands 17 85.0 85 89.5 304 85.60 221 79.800 40 69.00
Hand sanitizer 16 80.0 72 75.8 251 70.70 162 58.500 27 46.60
Avoidance 6 30.0 24 25.3 66 18.60 22 7.945 7 12.10
Covered mouth 15 75.0 87 91.6 303 85.40 221 79.800 41 70.70
Disinfected 13 65.0 60 63.2 184 51.80 112 40.400 18 31.00
Rearranged 4 20.0 7 7.4 21 5.90 9 3.300 6 10.30
Face mask 1 5.0 2 2.1 9 2.50 6 2.200 4 6.90
Preventive meds 7 35.0 16 16.8 55 15.50 31 11.200 5 8.60
Note. The categories for preventive health behaviors are self-isolation, hand washing, hand sanitizer use, social distancing, covering your mouth when
you cough, disinfection/cleaning of surroundings, rearranging furniture to decrease virus transmission, wearing a facemask, and taking preventive
medication.
who identified themselves as having a preexisting risk factor,
in relationship to those who did not. Of the students who
identified a risk factor for influenza complications, the ma-
jority claimed to have a moderate personal risk of developing
H1N1 (Figure 2).
FIGURE 2. Perceived personal risk of H1N1 infec-
tion among students with risk factors for compli-
cations of influenza (color figure available online).
Change in Behaviors
The percentage of students who engaged in each preven-
tive health behavior grew progressively as risk perception
moved from none to extremely high. This was also true for
students engaging in each preventive behavior more in the
fall, than in previous times. Students were asked to identify
preventive health behaviors they engaged in, as well as to
identify whether any of the behaviors were more frequent
during the Fall semester as a result of the H1N1 pandemic
and associated recommendations from health and university
officials. Cough etiquette and hand washing were the 2 most
frequently indicated behaviors among the 780 students who
responded; compliance with each behavior was reported by
676 students, with 95.9% and 91.7% compliance, respec-
tively, followed by disinfection/cleaning of surroundings by
392 (86.2%), and hand sanitizer use by 538 (84.1%). Wear-
ing a facemask and rearranging furniture to decrease virus
transmission were the 2 behaviors least engaged in overall.
However, they were the 2 most common behaviors in which
students engaged in more often during the Fall semester in
response to the H1N1 threat. Furthermore, the proportion of
students who specifically indicated they rearranged furniture,
wore a mask, and took preventive medications during the fall
period was increased compared to the general use of these
precautions prior to the Fall semester (Figure 3).
Table 3 examines the changes in behavior of students as it
related to contact with other sick students or their own illness.
For the most part, students who had similar ILI experiences
and no direct contact with ILI reported the same preventive
behaviors, regardless of whether they said they had changed
their behaviors or not. However, there were some inconsis-
tencies among this group. Those who did not feel they made
changes self-isolated less and avoided large gatherings less,
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but they covered their coughs and rearranged furniture more.
Students who reported having close contacts with ILI were
more likely to report a change in their behavior. Compar-
ing students with no ILI/no direct contacts who did not feel
they changed their behaviors versus those who did feel they
changed their behaviors—hand washing was 133 (76.9%)
versus 96 (89.7%), covering cough was 130 (75.1%) versus
95 (88.8%), and mask use was 8 (4.6%) versus 4(3.7%), re-
spectively. All other behaviors were engaged in by roughly
half of those who had ILI (Table 3).
Vaccination Behaviors
Among students who received either the 2008–2009 or
2009–2010 seasonal flu vaccines, most stated it was because
the vaccine was free and/or easily available. (The univer-
sity offered the vaccine to students during both seasons, but
charged a fee during 2008–2009.) Similar rates of vaccina-
tion were reported by students for the 2009–2010 vaccine
compared to the previous year, with 305 (38.8%) receiving
vaccine in 2009–2010 and 279 (35.8%) in 2008–2009. The
primary reason given for not receiving either of the last two
seasonal vaccines was “not wanting to get the flu from the
vaccine.” With regard to the ongoing H1N1 pandemic, 212
or approximately 30%, of student respondents indicated that
although the H1N1 vaccine was not yet available (at the time
of the survey), they did intend to get it.
A small number of students, 127 (15.8%), identified them-
selves as being at either at high or very high personal risk
of H1N1 infection. With respect to seasonal vaccination be-
haviors within this high/very high risk group, 60 (47.2%) re-
ported getting the 2009–2010 seasonal flu vaccine, of which
8 (6.6%) identified the primary reason for receiving the
2009–2010 vaccine as health recommendations, 31 (25.4%)
received it because it was free and/or easily available, and 21
(17.2%) received it to protect themselves. Similarly, for the
H1N1 vaccine, 60 (47.2%) of these 127 high-risk students
either received the H1N1 vaccine or indicated they planned
to once it became available.
Information and Communication
Most students among the 819 respondents identified news-
papers and other media to be their source of information in
reference to H1N1 (679, 84.8%). Discussions with friends
and family were also prominent with 573 students (71.5%),
indicating this as a mode of information and communica-
tion along with awareness of public health recommendations
(482, 60.2%). In addition, 207 (25.8%) and 180 (22.5%)
responded that their professors and physicians respectively
acted as a source of information regarding H1N1. Approxi-
mately 70% (548) of respondents were aware of the univer-
sity’s H1N1 communication and policy efforts.
Self-reported ILI and Associated Behaviors
Out of 789 students who indicated how many times they
had ILI within the year, 527 (66.8%) self-reported that they
did not have an ILI episode. Of the remaining students, 200
(25.3%) had 1 episode, 49 (6.2%) had 2 episodes, 6 (0.8%)
had 3 episodes, and 7 (0.9%) had more than 3 episodes of
ILI. Table 4 outlines the illness duration and absenteeism
from school/work as it relates to the illness among the 200
(25.3%) students who reported only 1 ILI episode. Just over
a third of students reporting a single episode of ILI also
reported missing no work or school (66, 33%), among which
57 (68.6%) indicated they had been ill for 3 days or more,
with 10 (12.0%) reporting an illness duration of 7 days or
longer (Table 4).
Of the more than one-third of students who reported at
least 1 episode of ILI, 85 (38.6% of respondents) sought
medical care, primarily due to symptom severity or fear of
having H1N1 infection. Of the students self-reporting ILI,
167 (63.7% of respondents) had symptoms that lasted at
least 4 or more days. Most who sought medical care were
TABLE 4. Number of Students Reporting a Single Episode of ILI by Illness Duration and Number of Days Absent
Number of days absent from work/school
None 1–2 3–4 5–6 7 or more Total
Illness duration n % n % n % n % n % n %
1 day 7 2 9 4.8
2 days 14 9 1 24 12.9
3 days 20 12 4 36 19.4
4 days 10 20 4 34 18.3
5 days 8 15 12 4 39 21.0
6 days 1 5 8 4 18 9.7
7 days 6 8 3 5 4 26 14.0
Total 66 35.5 71 38.2 32 17.2 13 7.0 4 2.2 186
Note. ILI = influenza-like illness. A total of 262 students reported having ILI at least once, but only students who also answered the question about
number of days absent from school were included in this analysis.
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told to rest, drink fluids, or take over-the-counter medicine.
Some received antibiotics, but only those who had been ill
for more than 5 days, which is consistent with treatment of a
secondary bacterial infection.
Among those who reported having ILI, 107 (43.1%) were
told by their physicians, professors, or through university
guidance Web sites, to stay at home as a result of their ill-
ness; 96 of those students (89.7%) followed the advice, at
least partially. Of the 239 students with ILI who indicated
the extent of professor support with regards to their illness,
119 (49.8%) did not ask their professors for extra time on
assignments or help with missed classes, although those who
did ask for help found the professors to be supportive. Only
13 students (5.4%) reported that they were unable to make
up work missed from being sick.
COMMENT
Our first aim was to assess student perceived personal risk
with regard to susceptibility and severity of H1N1. Risk per-
ception has been widely established as a significant predictor
of engaging in preventive health behaviors.13,18,26 In support
of this, as students in this study felt themselves to be more at
risk for developing H1N1, they were more likely to engage
in preventive health behaviors, including self-isolation and
social distancing. These results are consistent with the online
survey conducted by Holland Jones and Salathe, assessing
behavioral response to novel H1N1 implemented during the
first few days of widespread media coverage among alumni
and current students at a large university.27 Though approx-
imately one-third of student respondents reported at least 1
episode of ILI or more, the overwhelming majority of stu-
dents generally did not perceive themselves to be at high risk
of personal infection with the H1N1 virus and similarly did
not have a high overall concern of H1N1.
The university, as well as outside sources such as CDC,
delivered a preventive measure message upon which policies
were put in place to reduce barriers to recommended behav-
iors, including offering free vaccinations, making items such
as hand sanitizer readily available, and ensuring that profes-
sors made provisions so that students who were sick did not
feel pressured to come to class.
Young people approximately 16 to 24 are known to be
more receptive to and compliant with recommended behavior
changes, being more likely to change the way they live their
lives in order to follow these behaviors.27–29 These messages
and policies, though, had a mixed impact on the students in
this sample.
Students appeared to be responsive to H1N1 messaging
by engaging in preventive behaviors, as long as those be-
haviors were relatively easy to institute. With respect to
pharmaceutical interventions, studies predicting behavior
have found an overall willingness among the general pop-
ulation to comply with vaccination during an anticipated
pandemic.13,14 Seasonal vaccine compliance did not increase
in light of co-circulation of the novel H1N1 influenza virus,
despite the university offering the 2009–2010 vaccine free of
charge and thus lowering the barriers to access.
Generally, low perceptions of personal risk for H1N1 in-
fection may have played a role in counteracting the impact of
providing free seasonal vaccine may have otherwise had on
increased compliance. Students who identified themselves
as having a high personal risk of H1N1 infection reported
similar rates of concurrent seasonal and H1N1 vaccine com-
pliance. Thus despite efforts to make both the 2009–2010
seasonal and H1N1 vaccines more easily available, vaccine
rates remained flat overall. It should be noted that at the time
of the survey, the H1N1 vaccine was not yet readily avail-
able, and the university held H1N1 vaccination clinics after
the survey period ended.
In the context of nonpharmaceutical behavior promotion,
washing hands, using cough etiquette, and using hand san-
itizer were easy to do in that they did not require major
changes in daily routine, and therefore students did them.
Wearing facemasks and keeping away from other students
had more of an impact on students’ lives, and as a result oc-
curred less often. These behavioral trends are consistent with
the HBM, as well as findings by Holland Jones and Salathe.27
Interestingly, this study’s findings further support those of the
Holland Jones and Salathe survey in that students identifying
no close contacts with ILI were more likely to report almost
all solicited preventive health behaviors compared to those
with at least 1 contact with ILI. They proposed 2 possible rea-
sons why people with fewer contacts would have higher pro-
tection indices: the first noting that individuals with small so-
cial support networks are more anxious and thus more likely
to take preventive actions; the second noting that people tak-
ing increased protective actions may intentionally decrease
the number of contacts they have. This curious behavioral
trend raises an interesting question specifically in the context
of a student population. The increased proportions of rear-
ranging furniture and engaging in social distancing among
students without contacts found in this study may substantiate
this second theory, though the temporality of any association
would be difficult to establish without further study.
This study also sought to determine if students with ILI
took preventive measures to reduce transmission of the virus
to the rest of the university community. Students with ILI
reported staying home from work or school while they were
sick; however, the number of days absent does not corre-
spond with the duration of ILI symptoms, with illness dura-
tion largely exceeding number of days absent from work or
school. So, although some students engaged in social distanc-
ing, it may very well have been insufficient when taking into
account how long they remained symptomatic. Furthermore,
half of all students with ILI did not notify their professors or
ask to be excused, but 61% who did not stay home specified
it was because they did not want to miss class, even though
the university had put policies in place to enable sick students
to stay home.
Although university policies were necessary for raising
awareness regarding the risk of H1N1, lowering barriers to
preventive action, and enabling ill students to take care of
themselves and reduce transmission of the disease, these poli-
cies were not sufficient to translate into universal adherence
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to preventive health behaviors. It is clear that some students
responded to messaging and increased preventive behaviors,
but the majority of students did not self isolate as long as was
recommended.
Limitations
A number of limitations should be considered in the con-
text of this study. First, all data collected were self-reported
and as such were subjective in nature and could not be ver-
ified. Additionally, not all students answered all questions,
and so inaccurate or incomplete responses could have po-
tentially impacted comparability across questions during the
study analyses. There are also limitations with the external
validity or generalizability of study results; this study may
not be representative of other IHE, as only 1 university was
surveyed. Furthermore, the response rate for this survey was
16.7% (819/4,900) and thus may not apply to preventive be-
havior assessments in other population settings.
Conclusions
It is hard to say what exactly influenced the behaviors of
students this fall in response to H1N1. Further study should
be conducted to determine the impact on student preventive
behaviors, university policy, the effectiveness of those poli-
cies, peer pressure, sense of vulnerability (or lack thereof),
or level of deference to authority figures including medical
professionals, as students made a series of decisions that af-
fected their risk of infection from H1N1 and their risk of
infecting others if sick.
Teasing out the rationale behind student choices around
H1N1 is a difficult task. In this study, we attempted to cap-
ture some of the decisions students made around H1N1 and
how they behaved if they felt they were at risk for becoming
ill or were ill themselves (as self-reported). We believe these
findings can help inform future decision-making in a univer-
sity setting, to best influence preventive health behaviors that
will protect the overall health of the student body.
NOTE
For comments and further information, address correspon-
dence to Rebecca Katz, PhD, MPH, Assistant Professor of
Health Policy and Emergency Medicine, School of Public
Health and Health Services, George Washington University,
2021 K Street, NW Suite 800, Washington, DC 20006, USA
(e-mail: rlkatz@gwu.edu).
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